Chronic exposure of rats to hypoxic environment alters the mechanism of energy transfer in myocardium.
We have investigated the effect of chronic exposure of rats to an hypoxic environment (10% O2; 3 weeks), on the first step of the intracellular energy transfer process in the myocardium, i.e. the transfer at mitochondrial level of high energy bonds from ATP to creatine. In the left ventricles from rats adapted to normobaric hypoxia, we observed, using the permeabilized fiber technique, that the stimulatory effect of creatine on the mitochondrial respiration in presence of a low ADP concentration (0.1 mM) was attenuated when compared to control. Furthermore, the creatine-induced decrease of the apparent K(m) for ADP of the mitochondrial respiration, which is observed in control, was significantly reduced. Both the basal and maximal respiratory rates of the fibers were unchanged by the hypoxic exposure of the rats. A significant decrease of the total creatine kinase activity from 755 to 630 IU/g wet weight (for control and hypoxic rats, respectively) was detected and was accompanied by a 25% decrease in mitochondrial isoform activity (mitoCK) and in the mitoCK/citrate synthase ratio. In the right ventricles, identical alterations in the effect of creatine on apparent K(m) for ADP were observed while we did not detect any changes in CK activity. The decrease in mitoCK activity and the fall in the reactivity of respiration to creatine could be interpreted as a mechanism for downregulating oxygen demand during chronic hypoxia. The consequences of such alterations on energy metabolism of cardiomyocytes under conditions of reduced oxygen supply are discussed.